1. Introduction. - Since the earliest observations of second-harmonic scattering (SHS) of laser light 10 years ago, a vast amount of work has been devoted to the study of various nonlinear processes of photon scattering in gases, liquids, and crystals [1] . Terhune et al. [2] , Weinberg [3] , and Maker [4] observed elastic incoherent SHS in liquids composed of non-centrosymmetric molecules, whereas Kielich and Lalanne [5] observed elastic cooperative SHS in liquids composed of molecules having a centre of symmetry in their ground state.
The theory of SHS was initially worked out with respect to gases [6] , then for molecular liquids [7, 8, 9] , and recently for atomic fluids [10, 11] . In this paper, we develop the theory of elastic SHS in liquid atomic and molecular solutions similarly as done by us with regard to usual anisotropic Rayleigh scattering [12] .
2. Foundations of the theory. - where : nro and n2ro being the refractive indices of the scattering spherical sample V at the frequencies 0) and 2 co, respectively, and no that of the medium surrounding V.
Eq. (2) involves the 3-rd rank tensor B;rCr pi' Q,i), which describes the effective nonlinear 2-nd order polarizability of the p-th molecule of species i with the position rpi and orientation Q PL .. Insertion of (2) into (1) leads to the product B2, B2wqj, a 6-th rank tensor which, to start with, can be unweightedly averaged by taking recourse in general invariant formulae derived by one of us [13] (recently, these formulae have been re-written in rotation matrix form [14] (6) characterizes the quasi-isotropic properties of the scattering medium, and is thus the counterpart of the isotropic scalar component in linear scattering [12] , whereas (7) accounts for the anisotropic properties of SHS.
By (4) and (5), we obtain for the depolarization ratio :
Likewise, by (1) we derive, for scattering at the angle '1J = 0, the following reversal ratio of circularly polarized light [9] where the tensor b;r now describes its nonlinear second-order polarizability at F(r, t) = 0 and the fourth-rank tensor cpw describes linear variations in bpw due to the field F(r, t).
The field F(r, t), as such, is related with dispersional interactions between the molecules as well as electrostatic and inductional interaction of molecular multipoles, as given by the expression [15, 16] :
where is the field existing at the centre of molecule p of species i due to the electric multipoles of molecule s of species k. The interaction of the two molecules is described by the tensor (1)1r(n)pi,sk of rank n + 1.
Indirectly, the molecular field F(r, t) affects the expansion (10) by way of translational fluctuations, which cause spatial redistribution of the molecules in regions of short-range order [9, 12] . The latter effect, as well as many-body distortion effects, play an essential role in atomic substances [10, 11] .
With regard to (10) and (11), the molecular parameters (6) and (7) can be written for a many-component system as follows :
We shall now discuss the various terms for several models and approximations. The parameters (14) and (15) differ from zero for non-centrosymmetric molecules only [6] . Their application to molecular symmetry groups proceeds as in the single-component case.
The second and higher terms of the expansions (12) and (13) account for coherent light scattering on molecules statistically correlated as to their positions and mutual spatial orientation [7, 8] , and express the non-additivity of scattering by the components of the mixture. In a first approximation, neglecting the molecular fields, we obtain for the two-molecule correlation parameters :
In this approximation, the parameters (16) and (17) (16) and (17) (8) and (9) we find that Dv2ro = 1/9 and R2ro(O) = 0 for all orders of atomic interaction.
We see moreover, from (28), that even in the limit Ak. r pi,qj -+ 0 the molecular factor of quasi-isotropic scattering already differs from zero for two-body interaction of different atoms. For i = j the factor (28) vanishes in such cases [10] , since a pair of identical atoms is still a centrosymmetric element.
The molecular quantities (6) and (7) are accessible to discussion by the method of statistical perturbation calculus [17] for polar molecules with arbitrary symmetries and interaction energies, as done previously for the molecular polarisation of many-component systems [18] . 4 . Discussion and conclusions. -For a binary system, the expansions (12) and (13) are conveniently written as a series in powers of x (= X2 -the molar fraction of the soluté ; xi = 1 -x -that of the solvent) [19] :
where the expansion coefficients :
are accessible to direct determination by measurements of B2w or r'2w
The coefficient Qo of (29) describes the properties of the solvent alone and, with regard to (12) , is given by :
The other coefficients of (29) describe the solution ; by (12) Likewise, by (19) , a contribution is derived for triple radial correlations.
In the infinitely dilute case, with regard to (30b), (14) and (15) (14) and (15) 
